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<;VRTFM AND METHOD FOR PT^ODTTCING CONCENTRATED FOOD 
PT^ODTICTS WITH FRACTTONATIQN C ONCKNTRATION 

FIELD OF THE INVENTION 

This invention relates to food products and a system and method for producing food 
products. In particular, the present invention relates to tomato paste and similar food items that 
are produced by s^arating tomatoes or food items into portions or fractions having different 
viscosity, concentrating one or more of the portions, and re-combining the portions to form a 
food product such as tomato paste, 

DESCRIPTION OF RELATED ART 

Tomatoes or derivative tomato products such as juice, puree and paste can be added as 
food ingredients to a food product to provide, for example, flavor, color, texture and viscosity. 
Tomato paste is one common product produced from tomatoes. To produce tomato paste, water 
is typically removed from tomatoes or tomato juice via dehydration or ev^oration. 

Using tomato paste can be advantageous, compared to fresh tomatoes or tomato juice, for 
a number of reasons. For example tomato paste may provide improved taste, appearance, and 
be advantageous for the following economic considerations: 

a. Storage capabiHties - aseptically bulk packaged tomato paste can be stored for 
extended periods of time (e.g.. up to several years) prior to consumption. These storage 
c^abilities provide flexibility in shipping, transportation, and sales. 

b. Reduced shipping costs - bulk tomato paste typically weighs less than raw tomatoes 
as a result of lower water content. Thus, shipping costs are reduced. 

c. Supply flexibility - a year round siq>ply of tomato paste can be maintained in spite 
of the season for harvesting fresh tomatoes being approximately 100 days. 

d. Cooking requirements - some products require tomato paste rather than fresh 
tomatoes or tomato juice based on a recipe's water content hmitations. 

Known system typically process tomatoes by directly processing the entire or 
unfractionated tomato stream. For example, tomatoes are chopped into a hquid or hquid-like 
product and suppUed to an evaporator. The unfractionated tomato stream becomes increasingly 
concoitrated as the ev^rator heats the tomato sfream and removes water from the sfream. 

Such conventional systems, however, typically have a number of shortcomings. First, as 
the paste product becomes more viscous (thicker or more resistant to flow), the tomato paste 
becomes increasingly more difficult to manipulate. The increasing viscosity is the result of 
vacuum, heat, shear and recirculation of the thickening paste. Portions of the paste can be 
"burned" onto evaporator surfaces as the surfaces are heated and the viscous paste can stick to 
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the surfaces. Consequently, the resulting tomato paste can be burned or overheated, resulting in 
diminished tomato paste quality, e.g., reduced color, flavor and nutrients. 

Moreover, additional cleaning and maintenance of ev^orator equipment may be 
necessary as a result of the •'burning" effect. Maintenance and cleaning requires additional time 
and resources which, in turn, lead to inefficirat processing and reduced production capabilities. 
Additionally, in order to process the increasingly viscous paste, known systems typically use 
more powerful evaporators that can handle higjier viscosity paste. These types of ev^orators 
may use re-circulation turbine pumps to pump and re-circulate the increasingly viscous tomato 
paste. These more powerful, larger ev^orators usually are more expensive. Further, larger 
evaporators typically consimae more power and are more expensive to operate. Additionally, 
processing unfiractionated streams of tomato juice typically takes a significant amount of time 
(e.g., two to three hours for a reasonable sized batch). Consequently, systems that produce 
tomato paste by directly processing imJBractionated streams of juice often are not time, cost, and 
energy efficient and can produce lower quahty tomato paste. 

Other known systems separate portions of tomato paste to form derivative products. For 
example, a portion can be removed from a tomato juice stream, and the evaporator can 
concentrate the remaining portion. Typically, however, fliese known s j^tems also have a number 
of shortcomings. First, these systems produce sq)arated components that are useful only in 
limited circumstances based on the quality and nature of the components. For exaxxtple, the 
fliicker component is typically a dense, powder-like substance that can be milled and used as a 
flavoring. The thicker component, however, is often not suitable for tomato paste. Further, the 
remaining portion is often too thin to be used as tomato paste. Thus, these known systems 
separate components of a tomato stream, but may not be able to produce tomato paste in an 
effective matt^. Further, the dense p o wder and liquid components typically cannot be combined 
due to their different compositions. If the portions are combined, a low quality, chalky tomato 
paste-like product may be produced having diminished color, texture, and taste. Thus, known 
systems that s^arate tomato components are often not as effective as desired to produce quality 
tomato paste in an efficient manner. 

Th^e is a need, therefore, for a system and a method for producing tomato paste and 
other similar products with improved viscosity, color, nutrients and flavor in a more cost, energy 
and time efficient manner. 

SUMMARY OF THE INVENTION 

The present invention provides an improved sj^em and method for processing tomato 
products to produce a paste with enhanced taste and color in a more efficient manner. 

One embodiment of the present invention provides a system and method that processes 
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tomatoes into a stream of tomato "juice." The juice stream is separatedx>r firactionated mto two 
portions - a serum portion and a cake portion. The serum portion has a lower ^dscosity than the 
cakeportion.Inotherwords,thecakeportion is thicker and more resistanttoflowrelativetothe 

serum portion. After these portions are separated, tiie serum portion is concentrated using, for 
example, an evaporator. The cake portion can also be concentrated, if desired, using a drier 
mechanism or other suitable evaporator. The cake portion and the concentrated serum portion 
arere-combinedto form animprovedtomatopaste.Altematively,theportionscanbe separately 

processed and/or packaged as separate products or ingredients. 

ThecakeportionincIudesamajorityofinsolublesoUdsrelativetothesermnportion. As 

a result, the serum portion can be concentrated more easUy with an ev^orator for enhanced 
appearance andtaste.Further.lessey^orationtimeand energy arerequiredto process the serum 

portion, thereby reducing capital and energy costs associated with the evaporator. Thus, less 
expensive and robust evaporators can be used. A drying mechanism can be used to concoitrate 
the cake instead of an ev^oiator. As a result, the present invention can reduce or eliminate 
degradationoftomatojuicestreamresultingfirom'-bumon-ofcakecomponents onto evaporator 
surfaces. Further,cleaningandmaintenancecostscanbereducedwhileproducingatomatopaste 

product with enhanced flavor, texture, color and nutrition, 

Also in accordance with the present invention, adecanter canbeused to separate tomato 
juice into cake and serum portions. The decanter can separate the portions using different 
techniques. One exemplary decanter is configmred as a centrifuge with an inner weir. As the 
centrifuge rotates, Ae cake gravitates to the inner surface of the decanter and is separated fiom 
the serum with the weir. The fractionated cake portion can advantageously have the foUowing 
characteristics: about 5%-35% of the tomato stream by weight, about 5%-60% insoluble solids 
by wei^t, about 3%-I6% soluble solids by weight and a concentration of about 3-13 brix. The 
fractionatedserumportioncanhavethefoUowingcharacteristics: about 65%-95% of the tomato 
streambyweight,aboutO(trace)-l()%insolublesoHdsbyweight,about3%-17%ofsolubleso 

by wei^t and a concentration of about 3-16 biix. 

In further accordance with the invention, if the cake and serum streams are re-combined, 
flieconcentration ofthere-combinedstreamcanhaveaconcentrationof about 15-40brix. Ifthe 

cake and serum portions are not re-combined, the cake portion can have a concentration of about 
5-99% of solids. For example, a thick cake canbe formed ifthe cake portion is about 5% sohds, 
whereas apowderthat can be milled canbe fonned ifthe cake portion is about 99% sohds. The 
serum portion canbe concentrated to a concentration of about 22-75 brix. 
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1 BRIEF DESCRIPTION OF THE DRAWINGS 

Refering now to the drawings in which like reference numbers represent corresponding 

parts throughout: 

FIG. 1 is a general block system diagram of portions used to process a stream of tomato 
5 juice by fractionating the juice into cake and serum portions, and re-combining the portions to 
form a tomato paste; 

FIG. 2 is a general block system diagram of portions used to process tomato juice by 
fractionating the jviice into cake and serum portions, and separately processing the portions; 

FIG. 3 is a system diagram illustrating one exan^le system configuration and example 

1 0 operating parameters; 

FIG. 4 is a diagram illustrating an example decanter configuration for fractionating a 
tomato juice stream into cake and serum portions; 

FIGS. 5A-B are flow diagrams illustrating a method of producing tomato paste by 
separating titie tomato juice stream into cake and serum portions, and re-combining the portions 
15 to form tomato paste; and 

FIGS . 6A-B are flow diagrams illustrating amethod of separating the tomato juice stream 
into cake and serum portions, and separately processing the portions. 

DETAILED DESCRIPTION 
20 In the following description of embodiments of the invention, reference is made to the 

accompanying drawings which form a part hereof, and which is shown by way of illustration 
specific embodiments in which the invention maybe practiced It is to be imderstood that other 
embodiments can be utilized as stmctural changes maybe made without dq)arting fix)m the scope 
of the present invention. 

2 5 One aspect of the invention provides a processing s>^tem that fi^actionates or separates 

tomato juice or a tomato stream or other similar substance into different portions, i.e., cake and 
serum portions, and later re-combines the portions. As generally illustrated in Figure 1, the 
processing system transports a product 100, such as tomatoes, on a conveyor or other transport 
system 1 05 , Those persons of ordinary skill in the art wiQ recognize that various tomato products 

3 0 100 can be processed, such as fi-esh tomatoes, tomato juice, tomato slurry, a mixture of tomato 

juice and tomato pulp, or other tomato derivatives. However, the invention is not so limited. 
Those persons of ordinary skill in the art will also recognize that other food products can be 
processed. For example, the present invention can be used to process or produce other food 
items that are affected by viscosity such as, for example, cluli paste (which can be thicker than 
35 tomato paste), and other fruit or vegetables where hmiting viscosities prevent or inhibit 
evaporation, such as peas for pea soup. A further example appUcation of the present mvention 
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i.«,proc«s apples or apple cider u> form a ooncenuated applep^. ^^^"^"^^^ 
^o11sfl«toanbere^m«ned.f<.nna.o»atopa..eaftero.eor»oreofthepomo.s 

"^"^Trrr^o^e. alo.. O-e convey, and a. ol„pp«. w.. a C^ins 
nrechamsm 1 10. Chopped u.ma.oes are provided via a pm»p 115 «. an eazynae process* 
rtr'e brealdng^r inacSvation. The chopping »echamsn> 110 can be one of many 
mec31 « ch!ps »n,a.oes into «>n>a.o pieces including, but not linn«d .0 a taufc. a 
, :u^frroUting blade., a blender n^echanism, and o*er cutHng and choppmg devrc« 
^^!o7cu«in.Jsandvegetables. Alternatively, 4= chopper 110 and pump U5 can be 
rmt:::r:htglennit. -"xampKadevice^^tcombineabo^and^ 

A avail2a>lefiomVattgliii,Go.,Inc.,Montesano, 
functions is chopperpump model no. STH4Kl2i>,avaiiaDic 11 

tomatoes. words, en^es are inactivated dnring-lK.tbreaan^-cr™ ta^^ 

Exampleenz3™es.hatcanberemov«l„rinac.iv,.edincludepec.mga— ^.Pe^»_^^ 

este-ase and other enzymes m fresh tomatoes. One ^^^^^'^^^ 
device" 120 that can be used is mode. G El Dorado, available fiom Rosst & 0^^^^ 

0 Parma, My. This exemplary enzyme breaking device can be set ^ operate a. dtfferent 
config^tions and temperatures for hot or cold breaking, as late, descnbed. 

If necessary, the chopped tomatoes c» be processed with an mtttal or prelmnnary 
evaporator 125. The initial evaporator l^'-"- a potion ofme water from the chopp^ 
,„n«.oes,omake,betomato.smoreviscousor.Mcker.Oneexemplaryevapon.orl^ 

,S beusedforthispurposeisaT.>.S.T3.evapora.or.availableftommCFoodTec..lnc.^^ 
SystemsDivision.Lakeland.Florid. Another cxemplaryevaporator 125 can be used ts an 
TCseriesrisingmmev^r.availableftomTe.ra.Pak.Inc.,VernonHrlk.Ilhno«^ 
^h^ctivatedtoma^^piecescanbefWterpmcess^andfiltercdusm^^^^^^ 
flmsherlTc^^emplarypulper/finisher 130 that canbeusedisaButte^yTCfidep^^ 

30 avai.ah.eftomRossi&Ca.emS.P.A..Parma.I.aly. P>*- " r"';"^. 
from,he.omatoessuchasou.erskinsand/orseedsto£6nnatomato-^mce"or 

132. More specifically, one type of thepulpe,«nisher 130 forces chopped tomatoes throu^a 
screen.ffl.«,ora.erscreenhavingholesorap«turesofspecificsize.Examplescreens,zes.ha^ 

oan ^nsed to remove seeds and/or peels to form flre juice have apertures wr^ dm.ens.ons of 
35 approximately 0.02r' to 0.156-, Most tomato seeds can be removed ...b screen havmg 
ap^tures of up to 0.074". As tomato pieces pass throng the apertures, seeds and/or peels are 
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1 removed or filtered firom Ihe tomatoes to produce tomato juice 132. As a result, the juice 132 
includes portions less than or equal to the size of the finisher-pulper 130 screen. Different food 
products qan be processed with different pulper-finisher apertures depending on flie quantity and 
size of seeds and desired smoothness or coarseness of fibers in the juice 132. 

5 Those persons of ordinary skill in the art, however, will recognize that one or more of the 

portions 110-130 may not be necessary depending on the characteristics and type of tomato or 
food product processed. However, for purposes of explanation, this specification refers to the 
pulper/finisher 130 producing '*tomato juice" 132, although juice 132maybe formed at different 
stages. 

1 0 The tomato juice 132 is supplied to a decanting centrifuge 135 (hereafter referred to as 

decanter 135). The decants 135 separates or fractionates juice 132 into a serum portion 140 and 
a cake portion 145. One exemplary decanter that can be utilized is a Tetra Aldex® decanter, 
model no. NX438, available firom Tetra-Pak, Inc., VemonHills, Illinois. This example decanter 
uses a weir to separate the portions, as will be later described in fialher detail in coimection with 

1 5 Figures 3 and 4. Another decanter that can separate tomato juice or tomato puree 1 32 into cake 
140 and serum 145 portions is a clarifier decanter, model no. CA 755-0012 ormodel no. CA 755- 
01-12, available fi-om Westfalia Separator, Inc., Norfhvale, New jCTsey. 

Those pCTSons of ordinary skiD in the art will recognize that various decanters and 
decanter configurations can be used. For example, instead of a centrifuge, the same fi^tionation 

2 0 technique can be achieved by using a press with one or more apcrtmod filter screens (which can 

be used for processing apples or apple cider). A fortiier alternative fractionation device can be 
a filtration membrane such as an ultrafiltration membrane. However, for purposes of 
e3q)lanation, this specification refers to adecanting centrifiigefor fractionating ajuice stream 132 
into serum 140 and cake 145 portions. 

25 The serum portion 140 is concentrated using an evaporator 150. The output of the 

evaporator 130 is a concentrated serum 160. Evaporator 150 can be the same as the initial 
evaporator 125 or similar. Howev^, since the serum is thinner and less viscous than the cake 
portion or an unfractionated tomato stream, a smaller (and usually less expensive and more 
energy efficient) evaporator 125 can advantageously be used to concentrate the serum portion 

30 140. One exOTiplary evaporator 125 that can concentrate the serum portion 140 is ajuice 
evaporator, Thmnally Accelerated Short Time Evaporator (T.A.S.T.E.) 6 effect 6 stage available 
from FMCFoodTech Food Processing Systems, Parma, Italy. As a result of using a smaller 
evaporator, capital expenditures and energy costs for processing food products can be reduced. 
Further, concmtration times can also be reduced skice the serum is thinner than an tmfiractionated 

3 5 stream and easier to process in a shorter period of time. For example, some known sj^ems may 

take an hour or more to process a batoh of unfractionated tomatoes into a tomato paste. 

"6- 
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(e.g.. 5 — - 1 hour) „„,^^.ed. if necessary wife e.g.. a drier 155 to 

rr«o..5.^«.er.^ra.o..^^^^^^^^^^ 

Tie couce^^ted ^^^^^^^^ o^rJ^o. ^ 170 to fonn a re^mbioed 
if desired) are ,e-comb»ed ^"fl^ZZV^^ "° can be used is 

3.^,71 or «ma.opas,eproductOneex^2^^„CherryB^ 
.positivedisplace^entp^P .nodelno^M ^ ^_ 

De.va..Wisco,^. ^'""^^f 'T^^ "fl^on. Caliio^ Indeed, various 
K,. SAN 42499. available ftom Komax Systems. ' „^,bya,ecombin=r 

..• nn.„,heiised There-combinedorsecondjmcestreamniouftJUtDymec 
; combmerslTOcanbeused THere ^<^,^^a, a cooling mechanism 

170iss.erili.edwithasterUrzaaonamtl80.asn«=.^aw=« 
or cooler 185. as necessary. Ite tomaK. paste can be packaged, smppeo, 

„,on. or tether p^^^ ^^aimen, tbe serum .40 and ca.e 145 

Referrmg now to F.^ ^^^^^^ cake portions a« processed individuaUy. 

More specflcally. Ac ju-ce stream 132 p ^ ^noentrated with 

140andcakel45portionsasptevtouslydescnWThese™mp ^^^e 

an evaporator 150 to produce a cancen.ra.ed serum ^"^'^^^^Zn 165. However. 
co.cen.ra.e4 if necessary, witi. a drier to p^duce a ""-^J^^l^^ „ 
a-ecakeandsermnporttonss^^enseparatolyp--^^^^'— 
steriUzers 180. cool«lwid> one or more coolers 185 -^P^^^ 

rrr: rnLrr^.«oc.beusedasas.pb.^.«^^^ 
30 .i^erd.an.heca.e. --f^'^'^^zi:::^^::^^^^^-^-- 

color ingrediait a source of nutattonal Bba fcr tooas mcmoms 

"''"^ and o*er aspect of .he presen. invention are described in to.her de.all^ 
^rJttom Jdecanter diag^m of Figure 4. and flow diagrams of Frgures 5A.B 

3 5 and 6A-B- 
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Figure 3 illustrates one exranplary syston configuration for processing tomatoes byre- 
combining the serum and cake portions to fonn the tomato paste. Of course, those persons of 
oidinary skiUinthe art will recognize that the following system parameters aremerely illustrative 
of many system parameters and are not so limited. Further, Figure 3 illustrates the primary 
portions of the system. For example, depending on the state and type of tomatoes, chopping, 
pulping, and enzyme breaking may be performed. Additionally, one or more additional pumps 
may be used to direct the juice, serum portion, cake portion, and tomato paste product to the next 
processing portion. 

Initially, tomatoes 100, are provided to an ev^orator 125, such as athin fikn evaporator, 
at a rate of about 1 12.4 tons per hour (tons/hr) at a concentration of about 5 brix. Different 
tomatoes wifli different brix concentrations can be processed, but flie concentration of raw 
tomatoes can range firom 3-7 brix. The concentration measurement **brix" refers to apercentage 
of sugar and other soluble solids presmt in the tomatoes. Thus, for example, tomato pieces 
having 3-7% sugar or soluble solids have a concentration of 3-7 brix. Tomato products having 
higher brix concentrations are generally sweeta: and more flavorful as a result of hi^er sugar 
contrait. 

The ev^orator removes moisture fiom the tomatoes at a rate of about 50.0 tons/hr and 
outpute the tomato^ at about 62.4 tons/hr with a concentration of about 9' brix. The tomatoes 
can be processed by a pulper 130 resulting in ajuice stream 132. The juice stream 132 is then 
processed by tiie decanter 135 at about 242 gaUons per minute (gal/minute). The decanter 
fractionates the juice into serum and cake portions 140, 145 that are pumped fliroughre^ective 
punqjs 300, 305. The serum is pmnped to an evaporator 150, such as a thin fihn / juice 
evaporator, at a rate of about 53.1 tons/hr at a concentration of about 9.0 brix. The cake 145 is 
pumped to a drier 155 at a rate of about 9.4 tons/br at a concentration of about 9.0 brix. A s 
previously mentioned, evaporator 150 can be a less robust (and less expensive) evaporator, such 
as a thin fihn juice evj^jorator, since it is processing the "thin" serum portion 140 of the j\iice 
stream 132. The ev^orator 150 removes moisture from the serum 140 at rates of about 13.8 
tons/hrand25.6tons/hr, thereby concentratingthe serum. The concentrated serum 160exitsthe 
evaporator 150 at a rate of about 13.6 tons/hr at an increased concentration of about 35.0 brix. 
If needed, the concentrated serum 160 can be fiarther concentrated with additional ev^orators 
310 and 315. However, this example configuration does not utilize these additional ev^orators 
as shown by consistent flow rates into the combiner 170, but are illustrated to show additional 
optional concentrating. 

The drier 155 removes moisture from flie cake 1 45 at a rate of about 1 .8 tons/hr, resulting 
in concentrated cake 165 exiting the drier 1 55 at a rate of about 7.6 tons/hr with a concentration 
of about 11.2 brix. Those persons of ordinary skill in the art will recognize that the drier 155 is 
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The conoeotrated s=ru» 160 and .he cake 145 or — ^'^'^^f 

• L.^ ^ — r 170. such a. a ..atic .oixe. ™' --o-'^^'^^^///^:^: 

ah„„.64%s^by wei^t and about 36% cakeby weight ^'^^''^"'^'^ 
p.«ep«ductexi.smeco„.bmerl70a.ara.eof23.0.ons*ourw,*aco„oen«.«onof2^ 

S Lse person, of ordinary skill in a>e art wiU recognize d,a. n^y vanations on a.e prevK-usly 

■^"^rCTorrra. .ec..r 135 includes a cen^. body 400 
supportXle 405 The cenlriftge body 400 rCaTes a^und a bearing 4.0 decan^ 
Lpm 420, we^ 430. serum outpu, 440. cake ou*u, 450 and a scraprng n>=chan>s» 

" »---^-;7J,,,„,,„,35«»ough.e.pu.4aO. Asthedecan»rro«.. 
fl^Mcker cakeportionis separated ton. fl^eserun. section. -n^cakeportion^^^^e 

inner surfeces 402 of the cen«ifuge body 400. The less dense serum porfons ^--^ 
^eral nuddle area of the decanter, i.e.. me thinner sennn does not -"^^"^"^ 
15 furfacesoffcecentrifugebody. The cake portions 145 coUeCing around the nmersutfi«:es 402 
:^e:Uebody!oOareiUus«tedasdashedUnesl45ain.he.op^dbo«on.sechonsof 

'"'°^:"rrbeanin.etior.anorring.ith.inneraper.ure431. T^wenserves 
asawaUtoholdthecakeandblocki.ftomeritingti««.^meserun.outlet440.Thus^.hew^^ 

2 0 separates .he cake and sennn portions and p«nuts the less dense, tbmner serum 140. «> pass 
Zrtbedecanterthroughthesennnoutl.440.-meweirheightissele^edsuch^*e^ 

portion is retained against the inner surfice of the centdfhge body. ^'^^'^^ 
Lmmeserum.ll.ecakecanberemovedftomthedecanterviacakeou.pu.450nearttebot«™ 

body. More specificaUy, ti« «^e can be "scraped" off *e inner sur^ce o ^e ro.atin^ 
2S lttifhgebowlsby.for«.an.p.e.aro.atingscraperoranger460(partiaUym^ 

4) ll,eaugersurfecesro.a.= .longaeinnersuraceof.hecen«iugebody.d>erebyremo^ 

L cake 145a from .he inner surf^. The cake is then directed to «>e cake ouUe. or d.scha^ 
port450. The scrapercanb.co.figured.octeselyscrape,hewaBorbepos,..onedfWher away 

Lm the inner surface such that the scraper ren>oves a sn^ quantity of «ke ftom ti.e mn^ 
30 sur&ce of the centrifuge body. Cake and serum separation can be adjusted by ad.usnng^ 

rotation speed of the decanter, rotating speed of die intend! cake scr.*mg anger (scroll speed 

differential). producttemperatoreandtheheightofthewen. ^ „ ^ , , i.re«8 

One example decanter or centtifuge ,35 that can be used ts a Tetra Pak toe, NX438 

cenMfuge operating at app.oxima.ely 3400 revoWons per minuU (^f j^^ ^ 
3S miUimeL (mm) pond depth weir plate and a scroU speed differ^ttal of ^CM" JP- ^ 

separation efficiency of the d«^ter is in^n-ved as to temperahire mcreases. A temperature 
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1 Of approximately 1 80 to 190 degrees Fahrenheit typicaUy results in separation of the cake and 

serum portions at the example speed. 

Those persons of ordinary skill in the art wiU recognize that other scraping mechanisms 

can be utihzed for removing cake from an inner surface of the centrifuge body. For exanq)le, 
5 instead of a rotating auger, the server can be a manber that is displaceable along one or more 

of the inner top. bottom or side surfaces of the centrifuge body. Thus, the displaceable member 

can move from one end of the decanter to the other end to remove cake from the interior decanter 

surfaces. 

Having described the general system portions and decanter configurations. Figures 5 A-B 
10 and 6A-B illustrate the method for processing tomatoes with the system. Referring to Figure 5 A, 
step 500, tomatoes are received and initially processed (e.g., cleaned, sorted, etc.). For exanqjle, 
a fruit dump with water flumes and a conveying elevator with water or cleaning sprays can be 
used. The tomatoes are transported to the chopping mechanism and, in step 505, are chopped 
into tomato pieces. Chopped tomatoes have a natural brix concentration of about 3-7 brix. Of 
1 5 course, different tomatoes and different food products can have different brix concentrations. 

Instep 510, enzymes are removed from or inactivated in the chopped tomato pieces. This 
process is referred to as "enzyme inactivation" or "enzyme breaking" or "hot breaking". More 
specifically, enzymes that are involved in the reduction of viscosity can be removed from or 
inactivated in tomatopieces,e.g.,pectingalacturonase,pectinmethyl esterase and other enzymes 

20 present in tomatoes that cause viscosity reduction. 

aizyme breaking can occur at "cold" or *liot" temperatures. In cold enzyme breaking, 
chopped tomatoes are subjected to approximately 150 to 170 degrees Fahrenheit for aperiod of 
• about 1 to 10 minutes. In hot enzyme breaking, chopped tomatoes are subjected to 
approximately 200 to 230 degrees Fahrenheit for a paiod of about 15 seconds to 10 minutes. 

2 5 Whether hot or cold enzyme breaking is used can depend on the desired viscosity effect. For 

example, tomato paste made from 'liot broken" tomatoes typicaUy has higher viscosity than 
"cold broken" tomatoes. However, tonMto paste produced with hot broken tomatoes typically 
has less vibrant color than tomato paste produced with cold broken tomatoes. Breaking 
parametCTS can be adjusted depending on operating parameters and the desired enzyme breaking 
30 effect 

Continuing withblock 515, choijped and enzyme inactivated tomatoes are processed with 
a pulper or finisher, if necessary. Hie pulper/finisher removes solids such as skins, seeds and/or 
other fibrous material from the tomatoes. The pulp and fibers remaining within the finished 
tomatoes or "juice" are reduced to a specific size. Puiping-finishing generally occurs at a 

3 5 tempaature of ^proximately 190 to 210 degrees Fahrenheit if the tomato pieces are subjected 
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oaa occur ^ apptoxima^ly 150 « 170 degrees W^e^V^ „,p^p„d«c, (".omato 

Pulpi^sandfiMshing^nutopieCesres-^ma---^^^ 

juice-^ However. *ose persons o£o,d.^^».^» 3«j;^^^^^ 
o&er actions to form juioe. Thus, tfte totna 

pulping/flnislimg step. if „.-essarv by removing water with an 

Tl>etoma,oi»ieecarrbeinitiallyco„cen.rated.rfne«^ y^^^ ^^^^^^ 

^aporatorinstepSZO. T^'^^^^-^-^:-r:^ZT^Zl.c^^^^^s^ 
tom^ojuice. Forexaa,.Ic.hottoma«>;urceor,u.«pnx^™^ ^^.a.emore 

to a vacuum (e.g.. 10-30'Hg) to — "'^^"'^^"0 flow thejuice becomes. 

.ater...isremoved.<^t.^«>;-~^ 

Contmumg with step 525. '°>>^ J J^g^on for separating the portions is a 

por^ons with a decanter. One — "^^^^ ^ „ and contains higher 
weir and scraper or auger configurrtion. The cake portion can comprise about 

p^.ntagesof^oh.b.esoBdsandp^of^^._2eca^P^^^^^^ 

5./, .0 35% of me total ton^to.urce ^on includes 

percentage or majority of lycopene and olhe. coto J ^^g^t. Thecate 

about 5%-60% insoluble soHds by wei^t and about 3-16 /. soluble so 

portion can have a concentration of abom 3 ^ cake that includes 

Theseru.npor.ionofthe|oma.olu^*«»-^-^ ^ 
lowerpercentagesofinsotablesohdsand^o^.^^- P^^ .^^^ 

aennn portion can comprise 3PP"--^^;=;^ to about 10«/. insoluble solids by 

weight. The s«mn portion u»M«des abom 0 ^ ^ ^ion can have a 

wei^t and about 3%-17% soluble soUds by wetght. Further, the s 

concentration of abo.u3-16brix. More specifically, the thin, less 

M step 530. fl« =7"^^^';X^,waterwith. for example, a^er.less 
„Ucousserumftactioncanbeconcenttatedbytemo J systems which 

„hus.(and,esse^e)«apor^.^3™l.^^^ 

the serum portion m step 445 mctade, „„^trating units such as a reverse osmosis 

ffln,evapor,.or.athinfihne,^ra.o.ando«i«c^— 

concentratororadirectosmos^concentiator. T^e^^P ^i^^^vaporatormore 
.^unftactionatedjuicebecausetheannnerserumcanbe^-c,™^ ^ 

o«en and more easily. -^-^ ^ ^^^.^ ^ let^^:— p«^^ 
Cleaning andrelated costs can be reduced. As aresult ot low 



35 

cleaning andrelated costs can be reduced, as 
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1 concentrated juice, less or no cake is burned onto evaporator surfaces. Utilizing smaller and less 
robust evaporators is also beneficial because of lower capital and operating costs. Smaller 
evaporators can also operate under reduced heat or temperatures, vacuum requirements, re- 
circulation requirements, and residence time to evaporate a given amount of water from the 

5 sCTum. 

If nec^sary, instep 535, the cake portion can be concentrated. The thicker, more viscous 
cake portion contains higher percentages of insoluble solids and is also subjected to reduced heat, 
vacuum, re-circulation shear, and residence time. For example, instead of processing the thicker 
cake portion in the unfractionated stream with an evaporator, the cake can be concentrated using 

10 a drying mechanism such as a model no. 1 or a model no. 5 drier available from MCD 
Technologies, Inc., Tacoma, Washington, As a result, less cake "bum" occurs since a higher- 
powered evaporator is no longer necessary to concentrate the juice stream. 

The fractionated cake and concentrated serum portions are re-combined in step 540 with 
a combination unit, e.g., a positive displacement pump or an in-line static mixer as previously 

15 described. Re-combining the cake and serum portions results in the formation of a "re- 
combined" or "second" tomato stream 545. The brix concentration of the second stream 545 is 
about 1 5 to 40 brix. During re-combination, all or a portion of the cake portion can be added to 
the concentrated serum. For example, 50% - 100% of the cake can be re-combined with the 
concentrated senmi. Indeed, other cake p^centages can be used depending on particular needs 

20 and desired viscosity (viscosity increases as percmtage of cake increases). Increasing cake 
quantities lowers the brix of the re-combined stream since the cake brix is approximately 3 to 20 
brix, preferably 3-13 brix, while the serum brix is about 22-70 brix. As a result, the 
concentration of the re-combined stream 545 can be about 15 to 40 brix, preferably about 22-40 
brix. 

25 Continuing with Figure 5B, the second or re-combined stream 545 can be ftrrther 

concentrated in step 550, if necessary, and sterilized as necessary in step 555. The re-combined 
stream is cooled if necessary in step 560. For example, the stream can be transferred to a flash 
cooler. Alternatively, a heat exchanger or other process may be used to cool the paste. Those 
persons of ordinary skill in the art will recognize that different cooling systems can be utilized. 

30 The combined stream can be packaged in step 565 or storage, shipping, sale, or consumption. 
As a result, the resulting tomato paste product produced with the re-combined stream has 
improved color, flavor and viscosity compared to tomato paste formed by processing 
unfractionated tomatoes. 

Figures 6A-B illustrate an alternative to the method shown in Figures 5A-B. In Figures 

3 5 6A-B, the uiitial steps performed in the altemative method are the same as the previously 
describe method. Namely, in steps 500-520, tomatoes are chopped, subj ected to enzyme removal 
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concentrate as necessary m step 535. „ in the method of Figures 5A-B, 

S^ead of re-combining the cake and semm s,r«n^ as m 

^ ser^ and cake portions in the alternative ^J^'^"J^^,«,5. 
Specificany,,ns.ep600..heser«mportionoanWS.rO>ercon^^--^ 

-"-----"-:.:;tr«^=oio?^^.. mtlaitemativecase, 
tftt„c„ncen.rat.onrssuffic,en«ylugh»tan ^^^„^^coole<L Fin^y, 

reftigeraledstoragemaybeused. In step 610, tne M„.llvnacka"ed or ftarfher processed. The 
.step615.these™nandca.epor«^jn^^^^^ ^^^^ „^ 

ftactionated cake and serum portions are P'^'* '° °' ^i„tins, storage tanks 

— ■ ---t'rn:r;=^"riL.of a.o.t..5 

::i:^elTcr'Z::otr^aconcLationofaWMSl^orc..deh^ 
into a powder with less than 10% moisture. enhanced 

n^ersincesmalteandlessacpensiveandmoreenergyemc p 
^aonatethetomatojuiceintoamoreviscousandlessv^cons^n^a^^^^ 

.^^on-occursintheevaporator. ^ -^J°jr:^^by rXcin, cake 
^'^i»-'-^'-''^:::^t^:ids.r^.Moreover.sincethe 

serum rssTgnaficantlyttamer*^-^ ^^^^^^^,^,^ As 

. ----- 

productssimilarorrelatedtot^natoes. description to various 

references '-"'-^"^^^Xr^J.olethods and systems wiU 
embodimatts. persons of ordmarystallmtheart of food prepay be made to the 

that insubstantial — ^it ":" 11 „ying 

= :rrr:e;rLt^::--as^^toma.oes..boseskiiied 
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in the art will recognize that oihec similar tomato products and fruits and vegetables havii^ 
similar viscosity characteristics can be processed. Further, persons of ordinary skill in the art will 
recognize that the example ranges of concCTtrations, temperatures, durations, and vacuum are 
recited for purposes of explanation. Indeed, other ranges can be utilized depending on the system 
portions and desired product characteristics. Moreover, those persons of ordinary skill in the art 
will recognize that various decanters, evaporators, driers andre-combinerscanbexised to process 
fractionated or re-combined cake and serum streams. 



25 



30 
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1 WHAT IS CLAIMED IS: 

1 A method of processing tomatoes to fomi a tomato product, comprising: 

separating a tomato stream into first and second portions, said first portion having 
5 a greater viscosity than said second portion; 

concentrating said second portion; and 

combining said first portion and said concentrated second portion to yield the 
tomato product. 

10 2. The method of claim K wherein separating said tomato stream further comprises 

separating a tomato juice stream formed fi-om raw tomatoes. 

3. The method of claim 1 , wherein said first portion comprises a cake portion. 

15 4. The method of claim 1, wherein said second portion comprises a serum portion. 

5. The method of claim 1, wherein said first portion comprises about 5% to 35% of 
said tomato stream by weight. 

20 6. The method of claim 1, wherein said first portion comprises about 5% to 60% 

insoluble solids by weight. 

7. The method of claim 1, wherein said first portion comprises about 3% to 16% 
soluble solids by weight. 

25 

8. The method of claim 1 , wherein said first portion has a concentration of about 3 
to 13 brix. 

9. The method of claim 1, wherein said first portion includes a majority of a color 
3 0 compound relative to said second portion. 

10. The method of claim 9, wherem said color compound comprises lycopene. 

1 1 . The method of claim 1 , wherein said first portion includes a majority of insoluble 
3 5 solids relative to said second portion. 
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1 12. The method of claim 1 , wherein said second portion comprises about 65% to 95% 
of said tomato stream by weight. 

13 . Tbemethod of claim 1, whereinsaid second portion comprises about 0.01%to 10% 
5 insoluble solids by weight. 

14. The method of claim 1 , wherein said second portion comprises about 3% to 1 7% 
soluble solids by weight. 

10 15. The method of claim 1, wherein said second portion has a concentration of about 

3tol6brix, 

16. The method of claim 1, wherein said concentrated second portion has a 
concentration of about 22 to 75 brix. 

17. The method of claim 1, before separating said stream into said first and second 
portions, further comprising processing the tomato product into said tomato stream. 

1 8. The method of claim 1 7, wherein processing the tomato product further comprises: 

2 0 chopping one or more tomatoes into tomato pieces; and 

removing solids firom said tomato pieces. 

19. The method of claim 18, wherein removing said soUds further comprises filtering 
tomato skins and seeds with a filter screen. 

25 

20. The method of claim 1 , further comprising inactivating one or more enzymes in 
said stream. 

2 1 . The method of claim 20, wherein said one or more enzymes is pectin galacturonase 
30 or pectin methyl estCTase. 

22. The method of claim 20, wherein inactivating said one or more enzymes further 
comprises subjecting said stream to a temperature of about 150 to 230 degrees Fahrenheit for a 
period of about 15 seconds to 10 minutes. 

35 
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p„rtioJfu*crco«prises&actionatingsaid«^s««»nusmgadecanter. 

24 Them.a.odofclato23,wh«dnsaiddccanter»ctadesaw«rplateanda«:rapmg 

S .eO^^sn. and said and -"^"^-^^^^tl^ ^ .aid 

rotating said decanter to force said first portion agamsi an 

decanter, , , . - . „^ 

seoarating said first and second portions with and WOT. and 

Zlg said first portion coUeoted along said inner surftcc wifl. satd scrap»g 

10 mechanism, 

,5 ITie method of claim 24. tether comprising removing said first portion collected 
against said inner surface through a first portion outlet of said decanter. 

26 Themethodofolaim24.fura.=rcomprisingremovingsaidsecondportionwithin 
said decanter throu^ a second portion outlet of said decanter. 

,7 The method of claim 1. wherein concentrating said second portion further 
compri::- ^Z^s^ ^ ^ -petature of 1.0 to ahout 210 degrees 

20 Fahrenheit in a vacuum Of about 10 to about 30 Hg. 

28 method of claim 1. wherein concentrating said second portion fiarther 
prises dehydrating said second portion wifli an evaporator. 

29 Th.me.hodofclaim28.whereinsaidevap<«atorisatiunfilmevaporator.ari^ 
fihn ev^r. a Ming film evaporator, a reve.se osmosis concentrator, or a d.eC osmosis 
concentrator. 

30. Ute method of claim 1. ftither comprising concentrating said first portion. 
3,. Themethodofclaim30.whereinsaidfirstportionisconcentratedwithadrier. 

32. Tl» method of claim 1. wherein flie tomato product comprises tomato paste. 

33. Asystemforprocessinga«.matos.reamtofomra,oma,oproduccomp.ising: 

a decanter configured to 
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1 receive the tomato stream, and 

fractionate the stream into a first portion and a second portion, wherein said 
jBrst portion has a greater viscosity than said second portion; 

an ev^orator for concentrating said second portion; and 
5 . a combination imit for combining said first portion and said concentrated second 

portion to form the tomato product. 

34. The system of claim 33, wherein the tomato stream conoprises a tomato juice stream 
formed from raw tomatoes. 

10 

35. The system of claim 33, wherein said first portion comprises a cake portioiL 

36. The system of claim 33, wherein said second portion comprises a serum portion. 

15 37. The system of claim 33, wherein said first portion comprises about 5% to 35% of 

the tomato stream. 

3 8. The system of claim 33, wherein said first portion comprises about 5% to 60% 
insoluble solids. 

20 

39. The system of claim 33, wherein said first portion comprises about 3% to 16% 
soluble solids. 

40. The system of claim 33, wherein said first portion has a concentration of about 3 
25 tol3brix. 

41 . The system of claim 33, wherein said first portion includes a majority of a color 
compoimd relative to said second portion. 

3 0 42. The system of claim 41, wherein said color compound comprises lycopene. 

43. The system of claim 33, wherein said first portion includes amajority of insoluble 
solids relative to said second portion. 

3 5 44. The system of claim 33, wherein said second portion comprises about 65% to 95% 

of the tomato stream by weigjit. 
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45. Th. system of Cai^ 33. wherein said seo»dportian «^ about 0.01% to 
10% insoluble solids by weight. 

46. Thesy^e»of=Uim33.whereinsaidsecandportonco..pris.sabou.3%.ol7% 

soluble solids by weight. 

4,. Thesys«mofoWm33.wherems«dsecondpordonha.ac.»«..rationofabou. 

3 to 16 brix. 

* • f .i»iTr. ^3 wherein said concentrated second portion has a 

48. The systKn of claim wnerem »ai 

concentration of about 22 to 75 brix. 

49. The system of claim 33, ftrther comprising a processing system for processing 
tomatoes into the tomato stream. 

50 The system ofclaim 49 wheremsaidprocessing system comprises 
a chopper for cutting tomatoes into tomato pieces; and 

a pulper for removing soHds from said tomato pieces. 

51 The system of claim 50 wherein said pulper is configured to remove soHds 
comprising skins and seeds by filtering said solids with a filter screen 

52. TbesystemofclaimSS^fiarthercomprisinganenzymedeactivationsystemfor 
inactivating one or more aizymes in the tomato stream. 

53. 'I^esystemofclaim52,whereinsaidoneormoreenzymesispectingalacuronase 
or pectin methyl esterase. 

i^vrs3idoneTr.«eeo^esbysubJcc«ng«>es.rea:n.a.e„^era«.of about 

230 degrees Fahreoheit for aperiod of about 15 seconds to 10 romutes. 

55 ThesystemofclaimSS.whereinsaiddecanterincludesaweixplateandascr^i.^^ 

.ecba^ s^d W pMe separating said first and second "/^^^ 
stated, and said scraping ntecbanisn, removing said first portton collected along an mtenor 

surfece of said decanter. 
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1 56. The system of claim 33, wherein said decanter defines a first portion outlet through 
which said first portion collected against said inner surface of said decanter is removed. 

57. The system of claim 33, whorein said decanter defines a second portion outlet 
5 through which said second portion is removed. 

58. The system of claim 33, wherein said evaporator concentrates said second portion 
at a temperature of about 1 90 to about 210 degrees Fahrenheit in a vacuum of about 1 0 to 30 Hg. 

1 0 59. The sj^tom of claim 33, wherein said ev^orator is a thin film evaporator, a rising 

film evaporator, a falling film ev^orator, a revise osmosis concentrator or a direct osmosis 
concentrator. 

60. The system of claim 33, further comprising a drier for concentrating said first 
15 portion. 

61. The system of claim 33, wherein said tomato product comprises tomato paste. 

62. A method of processing a food substance affected by viscosity to form a food 

2 0 product, comprising: 

separating the food substance into first and second portions, said first portion 
having a greater viscosity than said second portion; 

concentrating said second portion; and 

combining said first portion and said concentrated second portion to form the food 

25 product 

63. The method of claim 62, wherein said food substance comprises one or more 
tomatoes and said food product comprises a tomato paste. 

30 64. The method of claim 62, wherein said food substance comprises one ormore apples 

and said food product comprises an apple puree. 

65. The method of claim 62, wherein said food substance comprises a chili food item 
and said food product comprises a chili paste. 

35 
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66. The method of claim 62. wherein said food substance comprises one or more peas 
and said food product comprises a pea soup. 

67. A system for processing a food substance to form a food product, comprising: 
a decanter configured to 

receive said food substance and 

fractionate said substance into a first portion and a second portion, wherem 
said first portion has a greater viscosity than said second portion; 

an evaporator for concentrating said second portion; and 

a combination unit for combining said first portioned said concentrated second 
portion to form the food product. 

68. The system of claim 67. wherein said food substance comprises one or more 
tomatoes and said food product comprises a tomato paste. 

69. Thesystemofclaim67.whereinsaidfoodsubstancecomprisesoneormoreapples 
and said food product comprises an apple puree. 

70. . The system of claim 67, wherein said food substance comprises a chili food item 
20 and said food product comprises a chili paste. 

71 . The system of claim 67. wherein said food substance comprises one or more peas 
and said food product comprises a pea soap. 

25 
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(S^ Ahst^et: An imp^ed processing r^^.^^ 'r^T^^s^^^^t ^^^^^^^^ ^ 

cosity. Tomatoes a« processed into tomato J"'^^^^/;'^'.^P;^;;7^,ccus sen>m ponion. The semm pordon is concentn«ed 
two portions - a thicker, more viscous cake porUon and ^J^^"^^; ' 7^^^ J^^, evaporator. The cake portion can be concentiausd if 
by removing a portion of water using a« evaporator such ™ having improved color, texture, flavor 

necessary with a drier. The serum and cake portions are recombined to produce a tomato pas 

and nutrition. 
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AMENDED CLAIMS 



^«oinal claims 3, 4, 23, 24, 35, 36, 3=, 



on!_ 

original claims 



separating a tomato stream mto a P , 3„d a scraping 

«.on. portion compn^ngaser^np^^on^^^^ 

„.chamsm by rotating sa« decanter to J „,i,, ^ amoving sa,d cake 

aecanter, separatrng saia -urn ^^o. ^ ^^^^ 

:r::ta:r;r r concentric, semm por^on to .e.a .e 

10 , ♦ 

tomato product 

;^ tr^mato Stream ftirther compnses 

, The method of clai™ 1. -P-""^ 
.epara.inga,on...oiuices.reamtonnedfton...w.oma«>e. 

3, (Cancelled) 
4 (Cancelled) 

" , ..mea»ao.c.im.»he.e.ns.a«rs.por.oncomp.ises->on.S.»3..o, 

said tomato stream by weight. 

insoluble solids by wei^t. 

u - H cake first portion comprises about 3% to 16% 

7. The method of claim 1. wheiem said cake first p 

^ ° soluble solids by weight 

u ■ «,id first portion has a concentration of about 3 to 

8. The method of claim l. wherem saidfitstportio 

13 brix. 

compound relative to said second pordon. 
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10 



15 



20 



25 



30 



10. The method of claim 9, wherein said color compound comprises lycopene. 

1 1 . The method of claim 1 , wherein said first portion includes a majority of insoluble 
solids relative to said second portion. 
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1 2. The method of claim 1 . wherein said second portion comprises about 65% to 95% 
of said tomato stream by weight. 

13. The method of claim 1. wherein said second portion comprises about 0.01% to 
10% insoluble solids by weight. 

14. THe method of claim 1 , wherein said second portion comprises about 3% to 17% 
soluble solids by weight. 

15. The method of claim 1. wherein said second portion has a concentration of about 3 
to 16brix. 

16. The method of claim 1. wh^ein said concentrated second portion has a 
concentration of about 22 to 75 brix. 

17 The method of claim 1, before separating said stream mto said first and second 
portions, fiuther comprising processing the tomato product into said tomato stream. 

18 The method of claim 17. wherein processing the tomato product further comprises: 
chopping one or more tomatoes into tomato pieces; and 

removing solids from said tomato pieces. 

19. The method of claim 18, wherein removing said solids further comprises filtering 
tomato skins and seeds widi a filter screen. 

20. The method of claim 1, further comprising inactivatmg one or more enzymes in 
said stream. 

21. The method of claim 20. wherein said one or more enzymes is pectin 
galacturonase or pectin methyl esterase. 
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22. The method of claim 20, wherein inactivating said one or more enzymes further 
comprises subjecting said stream to a temperature of about 150 to 230 degrees Fahrenheit for a 
period of about 1 5 seconds to 1 0 minutes. 
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23. (Cancelled) 

24. (Cancelled) 

« ^ of c,.. ~™ — ' "■""'^ 

^id i„n=r .urftc trough . fi-P<»*." °"«« 

TU mcmod of cUH. *«H« — ng r».ovi.. said second ponio. wiUUn 
3aid decanter d>n»ghas=cond portion o«tt« of said decanter. 

' ^ *M of claim 1 wher=» concentrating said second portion further 

Fahrenheit in a vacuun, of .boot 10 to about 30 Hg. 

The method of Claim ., therein concentrating said second portion -nher 

contprises dehydrating said second portion witi. an ev.pora«.r. 

«. ^me..«-ofclaim2a.wh«einsaide,apor.torisa^m^me,ap^^^^ 
mm evaporator, a Ming e^porator. a ..vers, osmosts concentrator. d^ 

concentrator. 

30. -n,e«e,hodofcWn.l.fi«hercomprisingconcen.ratingsaidfirs,portion. 

3,. -nte method of claim 30, wherein said first pottion is concentiated wit. a drier. 

32. -rhcme.hodofclaiml.where.n.he.oma,oprod»ccomprisestoma.opa^e. 

o t««,ato Stream to form a tomato product, comprising: 

33. Asystemforprocessmgatomatostream«> ,,4^ decanter configured to 
a decanter including a weir and a scraping mechamsm sa 

3S the tomato sueam, and ftactionate the stream into a first pomon comprising 
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portion and a second portion comprising a senun portion by rotating said decanter and 
separating said cake and serum portions using said weir, and removing said cake portion 
collected along an interior surface of said decanter, wherein said cake portion has a greater 
viscosity than said serum portion; 

an evaporator for concentrating said serum portion; and 

a combination unit for combining said cake portion and said concentrated serum 
portion to form the tomato product. 

34. The system of claim 33, wherein the tomato stream comprises a tomato juice 
stream formed from raw tomatoes. 

35. (Cancelled) 

36. (Cancelled) 

37. The system of claim 33, wherein said first portion comprises about 5% to 35% of 
the tomato stream. 

38. The system of claim 33, wherein s aid first p ortion c omprises about 5 % t o 6 0% 
insoluble solids. 

39. The s>^tem of claim 33, w herein s aid first p ortion c omprises about 3 % t o 1 6% 
soluble solids. 

40. The system of claim 33, wherein said firat portion has a concentration of about 3 to 
13 brix. 

41. The system of claim 33, wherein said first portion includes a majority of a color 
compound relative to said second portion. 

42. The system of claim 41, wherein said color compound comprises lycopene. 
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f C.™ 33 whcr=i. said 6rs. ponic. includes a majonty of insoluble 
43 ^Thesystemofclaim 

} soUds relative to said second portion. 

f claim .3 wherein said second portion comprises about 6.% to 95 /o 
44. The system of clam 3i, wncic 

of the tomato stream by weight. 
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45. The system of claim 33, wherein said second portion comprises about 0.01% to 
10% insoluble solids by weight. 

46. The system of claim 33, wherein said second portion comprises about 3% to 17% 
5 soluble solids by weight. 

47. The system of claim 33, wherein said second portion has a concentration of about 
3 to 16 brix. 

]Lo 48. The system of claim 33, wherein said concentrated second portion has a 

concentration of about 22 to 75 brix. 

49. The system of claim 33, further comprising a processing system for processing 
tomatoes into the tomato stream. 

15 

50. The system of claim 49 wherein said processing system comprises 
a chopper for cutting tomatoes into tomato pieces; and 

a pulper for removing solids from said tomato pieces. 

20 51. The s>^tem of claim 50 wherein said pulper is configured to remove solids 

comprising skins and seeds by filtering said solids with a filter screen. 

52. The system of claim 33, further comprising an enzyme deactivation system for 
inactivating one or more enzymes in the tomato stream. 

25 

53. The system of claim 52, wherein said one or more enzymes is pectin galacuronase 
or pectin methyl esterase. 

54. The system of claim 52, wherein said enzyme inactivation system is configured to 
30 inactivate said one or more enzymes by subjecting the stream to a temperature of about 150 to 

230 degrees Fahrenheit for a period of about 15 seconds to 10 minutes. 

55. (Cancelled) 
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♦ A^fir.^ a first portion outlet through 
. , x^Herein said decanter defines a tirsi pui 

■A A^^r^t^T defines a second portion outlet 
57 The system of claim 33, wherem said decanter defin 

through which said second portion is removed. 

..«mper«u«ofabou.l90.oabou.2.0d.gr«sFataenhe«.»a«c 

film evaporator, a fallmg mm c 
concentrator. 

f caim 33 compmmg a drier for conce»tr^g said firs. 

60. The system of claim 33, niruic 

15 portion. 

^ of cWm33 therein said .oma«> product comprises tomato paste. 
61 The system ot ciami j 
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63. (Cancelled) 

64. (Cancelled) 

65. (Cancelled) 
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66. (Cancelled) 

67. (Currently Amended) A system for processing tomatoes to foim a tomato paste, 
comprising: 

a decanter including a weir and a scraping mechanism, said decanter configured to 
receive said tomatoes and firactionate said tomatoes into a cake portion and a serum portion, 
wherein said cake portion has a greater viscosity than said serum portion by rotating said 
decanter and separating said cake and serum portions using said weir, and 

removing said cake portion collected along an interior surface of said decanter, 
wherein said cake portion has a greater viscosity than said serum portior^ 

an evaporator for concentrating said serum portion; 
a drier for concentrating said cake portion; and 

a combination unit for combining said concentrated cake and concentrated serum 
portions form the tomato paste. 

68. (Cancelled) 

69. (Cancelled) 

70. (Cancelled) 

71. (Cancelled) 
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